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who are at high risk of bleeding or as an adjunct to anticoagulant-based prophylaxis. 6 There is evidence demonstrating that GCS reduce the risk for deep vein thrombosis when used properly in surgical patients. 5 '7 In contrast, only a few studies have evaluated GCS in nonsurgical patients, a In a prospective study of 80 elderly patients with acute myocardial infarction, the incidence of deep vein thrombosis was significantly decreased in lower limbs treated with GCS, using the other limb as a control. 8 A randomized controlled trial failed to show a significant reduction in deep vein thrombosis for 65 patients wearing GCS after a stroke. 9 Hence, further studies are needed to assess the effectiveness of GCS alone or in combination with anticoagulant-based prophylaxis in the nonsurgical setting. 5 
' lo
The aim of this study was to compare the frequency of deep vein thrombosis between GCS users and nonusers among nonsurgical inpatients 65 years or older with restricted mobility,
PATIENTS AND METHODS Study Design
We pooled the original data from 2 observational studies of risk factors, prophylaxis, and prevalence of deep vein thrombosis in elderly patients hospitalized in 50 French postacute care departments in 2001 and 2003 . Descriptions of the design and the primary outcomes of these 2 studies have been reported elsewhere. 3'u The same inclusion criteria, data collection forms, and diagnostic procedure were used for the 2 studies. Although the 2 study populations differed with regard to chronic heart failure (13% vs 21%, P< .001), chronic respiratory failure or obstructive pulmonary disease (3% vs 9%, P< .001), and prior history of venous thromboembolism (12% vs 8%, P=.03), we did not found any significant first-order interaction between study year and patient baseline characteristics for the use of GCS. By pooling the data from the 2 studies, we extended the generalizabflity of our findings owing to the broad spectrum of patients analyzed and we increased statistical power for comparisons between GCS users and nonusers. The Institutional Review Boards at Grenoble University Hospital and Amiens University Hospital approved the studies Manuscript received April 13. 2006 Initial editorial decision June 6, 2006 Final acceptance August 15, 2006 and all enrolled patients provided written informed consent for participation.
Patients
All patients 65 years of age or older who were admitted to the participating postacute care facilities were eligible. Hospitalbased postacute care departments receive patients who typically have complicated conditions and require specialized care, rehabilitation services, or other services associated with the transition between short-stay hospital care and home. 12 Thirty-seven participating facilities were skilled nursing care facilities and 30 were located in nonteachlng hospitals (Table 1) . Patients were excluded from the study if they had a positive diagnosis of deep vein thrombosis or pulmonary embolism at admission or if they required long-term anticoagulant therapy with heparin or vitamin K antagonist for reasons other than venous thromboembolism prophylaxis. As the present analysis focused on the efficacy of GCS in preventing deep vein thrombosis in nonsurgical patients, we also excluded patients who had undergone hip or knee replacement within the previous 6 weeks or other major surgical procedures within the previous 4 weeks.
Data Collection
Physicians collected sociodemographic data, risk factors for venous thromboembolism, and treatments using a case report form. Transient risk factors for venous thromboembolism included acute immobility (defined as confinement to bed or armchair for less than 30 days), stroke within the previous 4 weeks. NYHA class III or IV congestive heart failure, exacerbation of chronic obstructive pulmonary disease or acute respiratory failure that did not require ventilatory support, and acute infection. 13.14 Chronic risk factors included prolonged immobility for 30 days or more, history of deep vein thrombosis or pulmonary embolism, history of myocardial infarction, chronic heart failure, chronic obstructive pulmonary disease or chronic respiratory failure, hemiplegia lasting more than 4 weeks, cancer, varicose veins, inflammatory disorders (such as arthritis, connective tissue disease, and inflammatory bowel disease), hormone therapy, and obesity (defined as body 
Prophylaxis with GCS
We identified patients wearing GCS and we categorized the GCS length as below-knee or thigh-length. We assessed the total duration of GCS use and whether GCS were used during the day or longer. The GCS users were defined as patients who wore below-knee or thigh-length GCS for daytime hours or more. Given the observational nature of this study, physicians in charge of patients ordered prophylaxis with GCS autonomously.
Study Outcomes
Our primary outcome was proximal deep vein thrombosis defined as thigh or popliteal deep vein thrombosis diagnosed with routine ultrasonography. All patients underwent comprehensive compression ultrasonography performed by registered vascular medicine physicians who were unaware of both risk factors and thromboprophylaxis. As described previously, 15 all deep veins of the lower limbs were examined from the inguinal ligament to the malleolus, using a 3 to 7.5 MHz transducer.
Only incompressible veins with a thrombus of an anteroposterior diameter of 5 mm or more were considered positive. Our secondary outcomes were distal deep vein thrombosis and any deep vein thrombosis. Distal deep vein thrombosis was defined as isolated calf deep vein thrombosis (including gemellar and soleal vein thrombosis).
Statistical Analysis
Baseline characteristics for GCS users and nonusers were compared using the ~2 or Fisher exact tests for categorical variables and the Wilcoxon rank sum test for continuous variables. We estimated the odds ratios (ORs) of deep vein thrombosis and their corresponding 95% confidence intervals (CIs) for GCS users compared with nonusers. Because of the lack of randomization, patients with specific characteristics were more likely to use GCS. As these characteristics might be related to the occurrence of deep vein thrombosis, a direct comparison between GCS users and nonusers would have been biased. We therefore performed multivariable logistic regression to adjust for sex, age, study year, transient and chronic risk factors for venous thromboembolism, contraindication to anticoagulant treatments, physical therapy, pharmacological prophylaxis (i.e., prophylaxis with unfractionated or low-molecular-weight heparin, or vitamin K antagonist), and therapy with aspirin or other antiplatelet agents. We used 2-level logistic regression to account for patient clustering within departments. 16 We used a first-order interaction term to assess whether the efficacy of GCS was different for patients with and without pharmacological prophylaxis. Nine patients were excluded from multivariable analysis because of missing data for 1 or more covariates.
In addition to multivariable analysis, we performed a propensity score analysis to adjust for imbalances in baseline characteristics between GCS users and nonusers. Propensity analysis attempts to compare outcomes between patients who have a similar distribution of measured covariates, and in this way approximates the conditions of random treatment assignment. 17 For this purpose, we first developed a full nonparsimonious 2-level logistic regression model to derive a propensity score for GCS use that included sex, age, study year, transient and chronic risk factors for venous thromboembolism, contraindication to anticoagulant treatments, physical therapy, pharmacological prophylaxis, and therapy with aspirin or other antiplatelet agents. This model yielded a c-statistic of 0.83 and a Hosmer-Lemeshow goodness-of-fit statistic of 6.01 (P=.64}. The propensity score ranged from 0.01 to 0.97 and reflected the conditional probability of a patient's using GCS given his characteristics. Patients were stratified into 7 strata according to their propensity score. We then estimated the ORs of deep vein thrombosis associated with GCS use after adjusting for the strata of propensity score. To compare outcomes among patients with an equivalent likelihood of GCS use, we also defined a restricted cohort of users and nonusers matched by their propensity score. 18 We estimated the ORs of deep vein thrombosis associated with GCS for propensitymatched patients using conditional logistic regression. This approach is similar to that reported in previous observational studies. 19 Two-sided P-values of less than .05 were considered statistically significant. Analyses were performed using Stata 
RESULTS

Study Population
Of 2,136 patients screened for eligibility, 1,664 were enrolled in the 2 studies (852 in 2001 and 812 in 2003). The main reasons for nonenrollment were long-term anticoagulant therapy with heparin or vitamin K antagonist for reasons other than venous thromboembolism prophylaxis (179 patients), age less than 65 years (138 patients), positive diagnosis of venous thromboembolism at admission (113 patients), and refusal to participate (42 patients). After excluding 354 patients who had undergone hip or knee replacement within the previous 6 weeks or other major surgical procedures within the previous 4 weeks, the study population comprised 1,310 nonsurgical patients. The median number of patients enrolled per department was 21 (interquartile range [IQR], 13-37).
Patient Characteristics
Women comprised 65% of all patients, the median age was 82 years (IQR, 77-88), and the median length of stay in the acute care department before admission was 16 days (IQR, 9-28). The most common risk factors for venous thromboembolism were immobility (either acute [12%] or prolonged [38%]), chronic heart failure (17%), varicose veins (16%), cancer (12%), and a history of venous thromboembolism (10%). A total of 371 patients (28%) used GCS for daytime hours or 
Prevalence of Deep Vein Thrombosis for GCS Users and Nonusers
Patients underwent compression ultrasonography at a median of 27 days after admission. Table 3 ). The odds of proximal, distal, and any deep vein thrombosis did not differ for GCS users and nonusers, after adjusting for covariates or strata of propensity score (Table 3) . Using the propensity score, 65% (240/371) of the GCS users were matched to single nonusers, with no residual significant imbalances in baseline characteristics. No differences in the odds of deep vein thrombosis were found for propensity-matched GCS users and nonusers (Table 3) .
Odds Ratio of Deep Vein Thrombosis for Different Subgroups of GCS Users
In multivariable analysis, the OR of deep vein thrombosis did not differ according to the length of GCS or the daily duration of wear (Table 4 ). The ORs of deep vein thrombosis associated with GCS were comparable for patients with and without pharmacological prophylaxis.
DISCUSSION
We found no significant differences in the rate of deep vein thrombosis between GCS users and nonusers among nonsurgical elderly patients in this observational study that relied on multivariable and propensity score adjustment. Using the same statistical analysis strategy, we found that prophylaxis with low-molecular-weight heparin was associated with a significant reduction in proximal and any deep vein thrombosis in the same study population. These findings are of clinical importance, as GCS are widely used to prevent deep vein thrombosis in nonsurgical patients w't5 and are recommended for medical patients with contraindications to anticoagulant-based prophylaxis. 6 There are several potential explanations for our negative findings. First, GCS users were likely to be at higher risk for venous thromboembolism than nonusers. To adjust for measured covariates, we performed both multivariable logistic regression and propensity score analysis and the results did not modify our conclusions. As shown previously, 2° the results obtained with the 2 methods of adjustment were consistent. Second, GCS may fail to prevent deep vein thrombosis in nonsurgical patients. Although the reasons are unclear, GCS might be less effective in nonsurgical than in surgical patients. Indeed, there are limited and inconclusive data on the efficacy of GCS for nonsurgical patients, 8'9 whereas strong evidence supports the efficacy of this method of thromboprophylaxis for surgical patients. 7 Third, GCS may not provide the same protection in daily practice as in clinical trials in which major efforts are made to optimize proper use. a GCS must be the correct size, properly worn, checked regularly to ensure correct placement, and removed for only a short time each day. 6 Hence, prophylaxis with GCS requires educating and training thigh-length stockings for surgical patients. ' • Another finding of our study was the absence of a significant interaction between GCS and anticoagulant-based prophylaxis. This finding contrasts with observational evidence showing that wearing GCS used in combination with another method of prophylaxis is more effective than this method used alone in surgical patients. 5"7
Our study had several limitations. First, prophylaxis with GCS was not based on random assignment, and therefore the results may be confounded by other factors. Although this is unlikely to occur given the broad spectrum of characteristics collected in our study, we cannot exclude residual confounding by unmeasured factorsJ 7 Second, it is possible that our study lacked statistical power to detect a small but true difference in the rate of deep vein thrombosis; in addition, the number of events was low in subgroup analyses, However, our analytical sample comprised 1,310 patients, 371 of whom wore GCS. This sample size was larger than that of published randomized controlled trials designed to test the efficacy of GCS for surgical and nonsurgical patients. 5"7
Third, we could not document correct sizing and application of GCS in our study although we assessed stocking length, daily duration of wear, and overall duration of use by direct observation and chart review. Fourth, using venous compression ultrasonography as the screening test in preventive studies has been questioned because of its limited accuracy in asymptomatie patients. As a result of recent improvements in compression ultrasonography accuracy, 2a an increasing number of clinical trials rely upon ultrasound outcome measures. 24 Proximal deep vein thrombosis diagnosed by compression ultrasonography is considered an appropriate endpoint by recent clinical guidelines addressing prevention of venous thromboembolism. 6 Fifth, other mechanical methods than GCS are used for the prevention of deep vein thrombosis. They include uniform compression stockings and intermittent pneumatic compression devices. Our findings cannot extend to these methods and further study is needed to assess the efficacy of intermittent pneumatic compression devices in preventing deep vein thrombosis for nonsurgical patients. 25 Sixth, our study was conducted in the postacute care setting and we cannot exclude that our findings could be different in medical patients hospitalized in acute care departments.
In conclusion, we found no significant differences in the rate of deep vein thrombosis between GCS users and nonusers in this observational study. Well-designed randomized controlled trials are needed to determine whether properly used GCS are an effective method of deep vein thrombosis prophylaxis in nonsurgical patients.
